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ABSTRACT 


This report contains a comprehensive table of absorption 
oscillator strengths for many spectral lines from various ioniza- 
tion stages of most elements between, and including, Li and Ca 
which have been calculated with the Coulomb approximation for 
the radial matrix elements, assuming LS-coupling. An average 
accuracy of 30 percent is suggested for visible lines emitted 
from neutral atoms. For ultraviolet lines, larger errors must 
be expected, with the accuracy improving as the degree of ioni- 
zation increases. Absorption oscillator strengths for the lines in 
many of the strongest multiplets of the various spectra have also 
been included in the table. The lines and multiplets are arranged 
as in the multiplet tables for visible and ultraviolet lines by C. 
Moore (NBS Technical Note 36, and NBS Circular 488, Washing- 
ton:U.S. Govt. Printing Office). 


PROBLEM STATUS 
This is a final report on one phase of the problen: of quanti- 


tative spectroscopy in a plasma. Work on other phases of the 
problem continues. 


AUTHORIZATION 
NRL Problem H01-11 


Projects RR0OQ2-10-45-5054, 
NSF GP-1376, and NASA R-9 


Manuscript submitted February 28, 1964. 
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COULOMB APPROXIMATION OSCILLATOR STRENGTHS 
OF SPECTRAL LINES FROM LIGHT AND MEDIUM “LEMENTS 


SUMMARY 


This report contains, in tabulated form, the results of extensive machine calcula- 
tions of absorption oscillator strengths for spectral lines from two (except helium) and 
more electron systems. (For helium the Hartree-Fock results! shou! be used, and for 
the members of the one-el: ctron sequence the exact hydrogen oscill: ‘or 3trengths are to 
be used.!) The calculations are based on Coulomb approximation radi2: matrix elements 
obtained according to Bates and Damgaard.: Effective quantum numbers were calculated 
from the empirical energy values, and relative line and multiplet strengths were calcu- 
lated from Rohrlich's formulas”” using the table of Racah coefficients from Simon, et 
al.tt Bates and Damgaard's table for the ‘-function was replaced by their analytical 
expression, but their tables for the 4 -functions were used in the original form, except 
that it was necessary to extrapolate in quite a number of cases. This extrapolation is 
especially critical for vacuum ultraviolet lines of neutral atoms. 


*The IBM-7090 code was prepared by Mr. W.G. Hall and Mrs. J. Beiman at the National 
Bureau of Standards. 
E. Trefftz, A. Schiuter, K.H. Dettmar, and K. Jérgens, Z. Astrophysik 44:) (1957). 
1H.A. Bethe and E.E. Salpeter, ‘Quantum Mechanics of One and Two Electron Systems," 
Berlin:Springer and New York:Academic Press (1957), 
8D.R. Bates and A. Damgaard, Phil. Trans. Roy. Soc. (London), A242:101 (1949). 
7C.E. Moore, "Atomic Energy Levels,’ NBS Circular 467, Vol. I, Washington:U.S. Govt. 
Printing Office (1949). 

**F. Rohrlich, Astrophys. J. 129:441 (1959). 

¥TA. Simon, J.H. Van der Sluis, and L.C. Biedenharn, "Tables of Racah Coefficients," 


Oak Ridge Nationa! Laboratory, Technical Report ORNL-1679 (1954), Oak Ridge, 
Tennessee. 
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